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In general features these illustrations represent the designs of most
quick-revolution pumps, though departures are made by each maker to suit
the particular type of valve adopted.
Open-well Pumps.—Well pumps may be divided into two classes:
those in which the pump is placed on a platform down the well and is there-
fore accessible by^means of a ladder or lowering rope, and those in which
the pump is contained in a tube far beyond the reach of an attendant. The
former class are known as open-well pumps and the latter as tube-well or
bore-hole pumps. In order to obtain an economical output for the size of
well, and from the pumping equipment, the natural limitations in horizontal
dimensions are counteracted as far as possible by providing long-stroke
bucket pumps, similar in design to fig. i, 6, and made up in single-, double-,
or triple-barrel units. The single-acting cylinder, on account of its cheap-
ness and smaller space occupied, is used for all small and moderate size wells,
but in the case of large waterwork pumps double-acting forms are always
preferred. The commercial open-well pump is understood to be an equip-
ment with pump barrels, usually of gun-metal, arranged near the water
surface, plungers of the bucket type, vertical pump rods leading to the sur-
face, and a head gear consisting of crank-shaft and gears, connecting rods,
and guides.
Tube-well or Bore-hole Pumps.—A simple tube-well pump
consists of a foot valve, a bucket plunger with spear rods, and a crank-shaft
head gear. The bore-hole lining, or tube, often forms the rising main,
and a special length of this tube, near the lower extremity, acts as the pump
barrel, but in most cases there is a separate tube, forming the pump proper,
arranged inside the bore-hole lining. For these pumps, depths as great as
250 ft. are not uncommon, though naturally the great weight of the vertical
rods necessary for such depths is a factor requiring special study. Tube-
well pumps are usually single-acting and the useful work, both suction lift
and delivery pressure, is therefore done on the up-stroke only; during the
down stroke the bucket and vertical rods simply fall through the water in
the vertical tube. Obviously, therefore, with single-barrel or single-crank
pumps, the falling parts require to be balanced so as to reduce the shock
in falling, and also to reduce the dead-weight to be lifted on the up-stroke.
The necessary balancing is generally effected in two ways, the one hydraulic,
the other mechanical. The hydraulic method is to provide a plunger, on
the spear rods, working through a gland disposed either at the ground level
or at a convenient platform above the highest level to which the water ever
rises in the bore-hole. This is often called a " differential plunger " and,
in effect, converts the pump into a " bucket and plunger pump ", similar
to fig. i, £, but with a very much extended barrel. Fig. 12 shows a complete
arrangement diagram of such a pump as made by Messrs. Hayward, Tyler,
& Co., Ltd., London. The area of the plunger is generally made equal to
half the area of the bucket, consequently on the up-stroke the pump only
delivers half the volume of its displacement, and the other half-volume is
delivered by the displacement of the plunger on its down-stroke. Thus

